Abstract. Power and energy consumption are the two most important factors for successful operation; they also play important roles in performance identification.The measurement of power and energy consumption is a common test in the development process of a competition mobile robot. If the power of a competition mobile robot is not sufficient, the running time in the competition will be too long and winning the competition will not be possible. Thus, the power and energy consumption are basic and important measurement parameters for a competition mobile robot. In this paper, five types of hand-made competition mobile robots are successfully developed and their performances are measured. From the measurements, their powers and energy consumptions are evaluated and analyzed, respectively. The test results show large differences in the powers and energy consumptions of the five models, even though the same motors were used. The design and construction of the competition mobile robot are the key parameters that cause these huge differences. It is possible to develop the measurement techniques for power and energy consumption, quickly and precisely, to determine how to modify a competition mobile robot rapidly and efficiently to a condition optimal for a mobile robot competition.
Introduction
Robots can perform a large number of tasks for humans, using the different kinds of energy available today; therefore, there are many different types of robots, and many more will be developed in the future.
For the training and education of the mobile robots, many countries hold Robotics Competitions such as World Skills -Mobile Robotics, IEEE International Robot Hands on Competition and Symposium, and RoboCup as shown in figure.1 For a competition mobile robot, power and energy consumption are always the key factors in the competition. The power and energy consumption of a competition mobile robot play important roles in deciding the results of performance identification in a mobile robot competition.
In a robot competition, energy and time are key factors that decide the performance identification. For a mobile competition robot, many kinds of energies can be chosen, and many different types of power units can be used. The weight of the power unit that the robot can carry is limited in the competitions; moreover, the competition time is also limited. Therefore, in order to win the competition, the robot must be simple, fast, and must have low energy consumption.
Measurement of power is a common performance identification technique in a mobile robot competition. If the power of a competition mobile robot is not enough, the competition time will be too long and it will not be possible to win the competition. Thus, the measurements of power and energy consumption are the basic measurements for a competition mobile robot, and their results will be presented in this paper.
In the present study, five types of electricity as energy sources for the robots were produced. measured energy five robots working in individual consumption, energy and time analysis of different robots in each work.
The The measurement results of the final energy consumption and the amount of time, can be used in the robot competition for creating a robot arrangement conducive to the competition tasks, in order to benefit the ultimate task, which is winning the race. 
Types of Competition Mobile Robots
Five types of the competition robots were developed in this research. The power and energy consumption of each were measured and analyzed. The energy consumptions of each working process in the competition robots, and the operating times for the various durations of the various processes, were measured and analyzed in detail. Furthermore, their performances were identified. According to the performance identification result, the energy distribution mode will be determined and the control unit will be built. Figure 2 shown the Type-1 robot has two continuous tracks, four active wheels, four motors, and a weight of 1.6 kg.The continuous track design can increase the friction while climbing the ramp. Figure 3 shown the Type-2 robot has two continuous tracks, four active wheels, two idler wheels, four motors, and a weight of 1.5 kg.The idler-wheel design can adjust the elastic in the continuous tracks so that they work more smoothly. Figure 5 shown the Type-4 robot has two active wheels, two passive wheels, two motors, and a weight of 3.7 kg. The cutting two-motor design will change the center of rotation, and the distance in between will affect the rotation. Figure 7 show the performance of the battery. This battery used is of 12-V, 2.3-Ah capacity. This research measures the power and energy consumption of a competition mobile robot climbing a slope.
Type-2 robot

Type-4 robot
The testing setup is shown in Figure 9 . The research follows these steps for testing: 
Type-2 robot
The results from the Type-2 robot are shown in Figures 13 to 15 . Figure 13 shown the numbers 1 to 10 energy consumption in the 0.11 to 0.33 V. 
Type-3 robot
The results from the Type-3 robot are shown in Figures 16 to 18 . Figure 16 shown the numbers 1 to 10 energy consumption in the 0.12 to 0.16 V. 
Conclusions
In short, the measurement results can be used to demonstrate the performance of a robot as shown in table 2 : 1. The energy consumption of the Type-1 robot is the maximum, and that of the Type-2 robot is the minimum. 2. The Type-2 battery's recover is the maximum, and that of Type-1 is the minimum. 3. The power of the Type-5 robot is the maximum, and that of the Type-2 robot is the minimum. 4. The Type-3 robot is the lightest, and the Type-5 robot is the heaviest. 5. A higher energy does not guarantee a higher power. 6. Weight is not an important factor in energy consumption; the operating mechanism is a more important factor. 7. Energy consumption of Volt like Battery's recover, so Battery's recover is affected by energy consumption. 8. We can use more battery to intermittent discharge as the battery voltage can be recovered. 
